Heavy-Duty Hybrid Vehicle Information

Projects in the US

Project
Hybrid Vehicle Start
Project Vehicles Deployed Type Type Date
1 |AF/Navy Hybrid Program/ISE Series Tow Tractor May-99
2 |AF/Navy Hybrid Program/TDM Series Van and Shuttle bus
3 |Allison "EV DRIVE" drivetrain None - drivetrain only Parallel For HD Vehicles
4 |APS Conversion - Genesis CEC TETAP Series School bus
5 |APS Conversion - Villager Santa Barbara MTD Series Bus
6 |APS Conversions (many) Series Buses
7 |APS Trolley Santa Barbara MTD Series Trolley shuttle bus Oct-94
8 |APS/Alturdyne Oakland, CA Bus Aug-98
9 |APS/Calstart Contra Costa (AC) Transit Series Bus Jan-98
10 |APS/Calstart Vandenburg Air Force Base Series School bus
11 |APS/Calstart City of Lompoc Series Bus
12 |APS/EI Dorado EZ Rider 300 Series Bus
13 |AVS/Allison/DARPA Chattanooga Area RTA Series Shuttle Bus
14 |AVS/Arizona Tempe AZ parallel Shuttle Bus Feb-01
15 |AVS/Arizona Tampa, FL parallel Shuttle Bus Feb-01
16 |AVS/Capstone Tampa, FL parallel Bus in devel.
17 |AVS/Capstone Chattanooga Area RTA Series Bus 8/99 on order
18 |AVS/PEI/UQM CARTA Paratransit 2000
19 |AVS/PEI/UQM CARTA Paratransit 2000
20 |AVS/PEI/UQM CARTA Shuttle 2000
21 |AVS/Solectria Falls Church, VA Shuttle 2000
22 |Blue Bird/H-Power Sacramento Municipal Facility Paratransit 2000
23 |Blue Bird/Solectria TBD School
CRETC (Cedar Rapids Electric Transit
24 |Consortium) Cedar Rapids, IA Bus Sep-96
25 |CTC/US Army Johnstown, PA series HMMWV Aug-98
26 |DOE Heavy Hybrid Project TBD TBD TBD
27 |El Dorado Oahu Transit Parallel Bus
28 |Electric Fuel Corp/NovaBUS Clark County, Nevada Bus late 98
29 |Electric Vehicles Intl. (EVI) 22B Series Bus
30 |Eletricore/GM-Allison/Delphi Indianapolis Airport & Chattanooga Bus
31 |Flexible Cleveland RTA Series Bus
32 |Gillig Phantom Foothills Transit, Golden Gate Tr. Series Bus
33 |Gillig/Enova Bus test & eval by 01
34 |GM Allison/Gillig Ep parallel Bus
35 |GM-Allison/NovaBUS Retrofit Kit NYC Series Bus
36 |GMC San Francisco, CA MUNI Truck in devel.
37 |GPX 4080 Series Bus
38 |Hawaii Program (HEVDP)/Calstart Bus
39 |ISE Research Bus
40 |ISE Research Military Tractor Series Military Tractor May-99
41 |ISE Research/Calstart Kenworth T800 Crown Disposal, Los Angeles Series Line Haul Truck Dec-98
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Heavy-Duty Hybrid Vehicle Information

Projects in the US

Project
Hybrid Vehicle Start
Project Vehicles Deployed Type Type Date
42 |ISE Research/El Dorado Los Angeles DOT Paratransit 2000
43 |ISE Research/El Dorado RE-29-E Los Angeles DOT Series Bus Mar-99
44 |ISE Research/New Flyer Omnitrans, San Bernadino, CA Series Bus Mar-00
45 |ISE Research/Peterbilt LA parallel Truck (class 8) Jun-99
46 |NABI concept Bus
47 |NASA Lewis Cleveland RTA Series Bus
48 |NAVC NYC series Refuse truck Sep-98
49 |Navistar MD Truck UPS: NY, Atlanta, LA Series Truck Jun-98
50 [New Flyer/Allison OCTA Es series Bus Dec-00
51 [Nova BUS RTS, DUETS Program NYC MTA, Boston Series Bus Oct-94
52 [Nova Bus/BAE NYCT Transit 2000
53 |Nova Bus/ISE Research LA -Foothills Transit Transit 2001
54 |NovaBus New York City Series Bus spring 99
55 |Orion San Francisco, CA MUNI Bus in devel.
56 |Orion IV Hybrid Bus NYC MTA, NJ Series Bus Sep-98
57 |Orion VII/BAE New York Transit
58 |Orion/BAE Minneapolis, MN Transit 2001
59 |Orion/BAE NYCT Transit 2001
60 |Orion/Lockheed Martin Boston, MA Bus may-99
61 |Solectria/New Flyer Orange County (OCTA) Series Bus late 98
62 |TDM/UQM/Siemens Warner Robbond AFB, GA Shuttle 1999
63 |TPI Composites/Solectria Boston Logan Airport Series Bus Feb-99
64 |Transportation Techniques (Transteq) Denver RTD Series Mall Shuttle Bus Oct-98
65 |Unique Mobility Bus
66 |Unique Mobility/John Deere Drive system only
67 |United Defense San Jose, CA series Defense vehicles 98
Army's Tank-automotive & Armaments
68 |[Volvo Trucks/US Army Command truck (class 8) Dec-00
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Heavy-Duty Hybrid Vehicle Information

Europe, Asia, and others

Project
Hybrid Vehicle Start
Project Vehicles Deployed Type Type Date
1 |APS Conversion- Dina Camiones Mexico Jan-94
2 |Asia Motor Company (Korea)
3 |Asia-Japan,Tokyo and/or Osaka parallel Truck, Transit bus
4 |China parallel Minibus
5 |Daimler-Benz AG - MB Truck Parallel Truck
6 |Daimler-Chrysler HyTruck Germany Parallel Truck
7 |Designline/Capstone Christchurch, NZ Bus Dec-98
8 |Designline/Capstone Hong Kong Bus Dec-98
9 |Designline/Capstone Japan Bus Dec-98
10 |Hino Bus Japan Parallel Bus 1990s
11 |Hino Bus (HIMR) Japan National Parks Parallel Bus 1997
12 |Hybrid EB Bangkok, Thailand Bus Dec-98
13 |Hytrax Series Delivery Van
14 |lveco Altrobus Genoa and Turin, Italy Series Bus
15 |lveco Altrobus Italy Series Bus
16 |Joint Tatical Electric Vehicle Series Military (Marine)
17 |Jupiter Project/DAB CITYBUS Series Bus
18 |Man L2000 Expedite Centrum Gronigen Parallel Truck
19 |Man M2000 Veenendaal, Netherland Parallel Truck
20 [Mercedes-Benz O 405 GNDE Stuttgart, Germany Series Bus
21 |Mercedes-Benz O 405 NUH Oberallgan, Germany Series Bus
22 |Mitsubishi Canter Series Truck
23 |Mitsubishi MCAT (concept bus) Series Truck
24 |Ponticelli Feres OREOS 55 Minibus
25 |Proton Motor/Neoplan Bus
26 |Scania S11 Bus Luxenbourg, Sweden Series Bus
27 |Scania S11 Bus Friedrichshafen, Sweden Series Bus
28 |Scania S15 Bus Stockholm & Aalborg, Sweden Series Bus
29 |Stockholm THOREB bus Stockholm, Sweden Series Bus
30 |[Tokyo Elec. Power Co Tokyo series Bus Mar-01
31 |Toyota Coaster Series Bus
32 |VITO/Van Hool A308H Leuven, Belgium Series Bus
33 [Volvo B10L Gothenborg, Sweden Series Bus
34 |Volvo Environmental Concept Bus Sweden Series Bus
35 |Volvo FL6 Gothenborg, Sweden Series Truck Oct-97
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Heavy-Duty Hybrid Vehicle Information

Projects in the US

No. Status Curb Curb
in of Length Number weight weight GVW GVW
Project Project | Project (ft) of Pass. kg b kg b
1 |AF/Navy Hybrid Program/ISE 3
2 |AF/Navy Hybrid Program/TDM
3 |Allison "EV DRIVE" drivetrain
4 |APS Conversion - Genesis Inactive 66
5 |APS Conversion - Villager Inactive 28
6 |APS Conversions (many)
7 |APS Trolley
8 |APS/Alturdyne 1 40
9 |APS/Calstart 1 Inactive 40 34 seated 14,091 31,000
10 |APS/Calstart 3 Inactive 28 and 40
11 |APS/Calstart 1 Inactive 40 43 9,273 20,400
12 |APS/EI Dorado EZ Rider 300 Active 29 13,300 29,260
13 |AVS/Allison/DARPA Inactive
14 |AVS/Arizona 31 Ordered 22
15 |AVS/Arizona 10 Ordered 22
16 |AVS/Capstone 10 Ordered 22
17 |AVS/Capstone 7 22 22 seated 6,818 15,000 9,773 21,500
18 |AVS/PEI/UQM 6 Ordered
19 |AVS/PEI/UQM 3 Ordered
20 |AVS/PEI/UQM 1 Ordered
21 |AVS/Solectria 4 Ordered
22 |Blue Bird/H-Power 1 Ordered
23 |Blue Bird/Solectria 1 Ordered
CRETC (Cedar Rapids Electric Transit
24 |Consortium) 4 Active 34
25 |CTC/US Army 1
26 |DOE Heavy Hybrid Project Unknown TBD TBD TBD TBD TBD TBD
27 |El Dorado 30 50 total
28 |Electric Fuel Corp/NovaBUS 1 Active 40 40 seated 17,955 39,500
29 |Electric Vehicles Intl. (EVI) 22B 22
30 |Eletricore/GM-Allison/Delphi 19
31 |Flexible Active 40
32 |Gillig Phantom Inactive 40
33 |Gillig/lEnova 40
34 |GM Allison/Gillig Active 40
35 |GM-Allison/NovaBUS Retrofit Kit Inactive 40 18,182 40,000
36 |GMC 2
37 |GPX 4080 40 80
38 |Hawaii Program (HEVDP)/Calstart 40
39 |ISE Research 40
40 |ISE Research Military Tractor 11,364 25,000
41 |ISE Research/Calstart Kenworth T800 2 36,364 80,000
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Heavy-Duty Hybrid Vehicle Information

Projects in the US

No. Status Curb Curb
in of Length Number weight weight GVW GVW
Project Project | Project (ft) of Pass. kg b kg b
42 |ISE Research/El Dorado 4 Ordered
43 |ISE Research/El Dorado RE-29-E 5 Active 30 13,636 30,000
44 |ISE Research/New Flyer 5 Ordered 40
45 |ISE Research/Peterbilt 1
46 |NABI 30 26 18,700
47 |NASA Lewis 40 11,843 26,054 15,115 33,254
48 |NAVC 1
49 |Navistar MD Truck 12,273 27,000
50 [New Flyer/Allison 1 Active 40 LF 37 seated 31,460
51 [Nova BUS RTS, DUETS Program 1 Active 40 42 seated 27,800 39,200
52 [Nova Bus/BAE 5 Ordered
53 |Nova Bus/ISE Research 1 Ordered
54 |NovaBus 5 40
55 |Orion 2 Active
56 |Orion IV Hybrid Bus 10 Active 40 14,000 30,800 20,182 44,400
57 |Orion VII/BAE Ordered
58 |Orion/BAE 5 Ordered
59 |Orion/BAE 125 Ordered
60 |Orion/Lockheed Martin 2 Active 40
61 |Solectria/New Flyer 2 Inactive 40 39
62 |TDM/UQM/Siemens 8 Active
63 |TPI Composites/Solectria Inactive 30 26 7,364 16,200 10,000 22,000
64 |Transportation Techniques (Transteq) 36 Active 45 127 13,636 30,000
65 |Unique Mobility
66 |Unique Mobility/John Deere
67 |United Defense 1 12
68 |Volvo Trucks/US Army 1
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Heavy-Duty Hybrid Vehicle Information

Europe, Asia, and others

No. Status Curb Curb
in of Length Number weight weight GVW GVW
Project Project | Project (ft) of Pass. kg b kg b

1 |APS Conversion- Dina Camiones
2 |Asia Motor Company (Korea)
3 |Asia-Japan,Tokyo and/or Osaka
4 |China
5 |Daimler-Benz AG - MB Truck 20,000 44,000
6 |Daimler-Chrysler HyTruck
7 |Designline/Capstone 3 37
8 |Designline/Capstone 3 37
9 |Designline/Capstone 1 37
10 |Hino Bus 38 55 12,440
11 |Hino Bus (HIMR) 1 56 15,520
12 |Hybrid EB 1 40 seated
13 |Hytrax
14 |lveco Altrobus 36 31 seated 13,150 28,930 19,000 41,800
15 |lveco Altrobus 18 9 seated 4,200 9,240 6,600 14,520
16 |Joint Tatical Electric Vehicle 14 2 1,907 4,195 2,588 5,694
17 |Jupiter Project/DAB CITYBUS 35 seated 12,460 27,412 17,764 39,081
18 |Man L2000 7,500 16,500 10,800 23,760
19 |Man M2000 14,000 30,800
20 [Mercedes-Benz O 405 GNDE 59 49 Seated
21 |Mercedes-Benz O 405 NUH 39 45 seated
22 |Mitsubishi Canter 5,500
23 |Mitsubishi MCAT (concept bus) 3,590 7,898
24 |Ponticelli Feres OREOS 55 25 55 13,000 28,600
25 |Proton Motor/Neoplan 1 10.6 m 33 seats
26 |Scania S11 Bus
27 |Scania S11 Bus
28 |Scania S15 Bus 18,000
29 |[Stockholm THOREB bus 33 seated 16,500 36,300
30 [Tokyo Elec. Power Co 1
31 |Toyota Coaster 14 seated 4,150 9,130
32 |VITO/Van Hool A308H
33 |Volvo B10L 18,000 39,600
34 |Volvo Environmental Concept Bus 15,000
35 |Volvo FL6 2 14,000 30,800
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Heavy-Duty Hybrid Vehicle Information

Projects in the US

APU Generator
Power | Power Power
Project Fuel Type Disp.(l)| HP kW Make Type kW
1 |AF/Navy Hybrid Program/ISE Cummins B5.9 5.9 Fisher 80
2 |AF/Navy Hybrid Program/TDM Detroit Diesel 25 Unique 75
3 |Allison "EV DRIVE" drivetrain
4 |APS Conversion - Genesis diesel
5 |APS Conversion - Villager diesel
6 |APS Conversions (many)
7 |APS Trolley diesel
8 |APS/Alturdyne LPG Alturdyne Alturdyne rotary 40
Alturdyne rotary
9 |APS/Calstart propane engine 66 49 40 (300 V)
10 |APS/Calstart CNG Cummins 4B 3.9
11 |APS/Calstart CNG Cummins 4B 49 67 50
12 |APS/EI Dorado EZ Rider 300 various
Volkswagen/IPM
13 |AVS/Allison/DARPA CNG CO 2
14 |AVS/Arizona LNG Capstone turbine
15 |AVS/Arizona diesel
16 |AVS/Capstone CNG/LNG Capstone turbine
17 |AVS/Capstone CNG Capstone Turbine| n/a 32 24
18 |AVS/PEI/UQM
19 |AVS/PEI/UQM
20 |AVS/PEI/UQM
21 |AVS/Solectria
22 |Blue Bird/H-Power
23 |Blue Bird/Solectria
CRETC (Cedar Rapids Electric Transit Northrop UL JANIK
24 |Consortium) diesel Grummand ClI Powertech G60
permanent
25 |CTC/US Army diesel VW Unique magnet
26 |DOE Heavy Hybrid Project TBD TBD TBD TBD TBD TBD TBD TBD
27 |El Dorado propane 4-cylinder
battery/battery Zinc-air battery
28 |Electric Fuel Corp/NovaBUS system (320kWh)
29 |Electric Vehicles Intl. (EVI) 22B CNG or LPG
30 |Eletricore/GM-Allison/Delphi
31 |Flexible natural gas turbine
32 |Gillig Phantom CNG (?) Cummins 4B
33 |Gillig/lEnova 240
34 |GM Allison/Gillig diesel Cummins 275
35 |GM-Allison/NovaBUS Retrofit Kit diesel
36 |GMC diesel
37 |GPX 4080 gasoline 134 100
38 |Hawaii Program (HEVDP)/Calstart propane rotary engine
GM (gas, diesel,
gasoline/LPG/CN LPG) or
39 |ISE Research Gldiesel Cummins (CNG)| ?/5.9 continuous 120
40 |ISE Research Military Tractor diesel Cummins B5.9
41 |ISE Research/Calstart Kenworth T800 CNG (LPG avail.)] GM conversion 4.3 continuous 75
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Heavy-Duty Hybrid Vehicle Information

Projects in the US

APU Generator
Power | Power Power
Project Fuel Type Disp.(l)| HP kW Make Type kW
42 |ISE Research/El Dorado
GM/Mogas permanent
43 |ISE Research/El Dorado RE-29-E propane conversion 5.7 Fisher magnet 80
44 |ISE Research/New Flyer CNG Cummins B5.9G continuous 120
permanent
45 |ISE Research/Peterbilt CNG/LNG GM Vortec V6 Fisher magnet
46 |NABI CNG Ford 2500cc 64 48
3 phase,
47 |NASA Lewis CNG 5 cyl, in-line 2.3 90 67 wound field 50
48 |NAVC
49 |Navistar MD Truck diesel Navistar T444E 7.3
phase AC
50 [New Flyer/Allison diesel Cummins 59 6 150 Allison generator
51 [Nova BUS RTS, DUETS Program CNG DDC S30 7.3 230 172
52 [Nova Bus/BAE
53 |Nova Bus/ISE Research
54 |NovaBus diesel HybriDrive 160
55 |Orion diesel
56 |Orion IV Hybrid Bus diesel DDC S30 7.3 230 172 Lockheed 120
57 |Orion VII/BAE diesel Cummins 270
58 |Orion/BAE
59 |Orion/BAE
Series 40
60 |Orion/Lockheed Martin diesel DDC Series 30 DDC DCC
DDC 642 or
61 |Solectria/New Flyer diesel Cummins B DC 120
62 |TDM/UQM/Siemens
63 |TPI Composites/Solectria natural gas 68 51
Ford/IPMCO
64 |Transportation Techniques (Transteq) CNG conversion 25
65 |Unique Mobility CNG
66 |Unique Mobility/John Deere natural gas Deere 6068 6.8 225 168
67 |United Defense diesel Caterpillar Cl V6 400
68 |[Volvo Trucks/US Army diesel Volvo VNL64 460
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Europe, Asia, and others

Heavy-Duty Hybrid Vehicle Information

APU Generator
Power | Power Power

Project Fuel Type Disp. ()| HP kW Make Type kW
1 |APS Conversion- Dina Camiones diesel
2 |Asia Motor Company (Korea) diesel
3 |Asia-Japan,Tokyo and/or Osaka
4 |China gas IC 33
5 |Daimler-Benz AG - MB Truck diesel 240
6 |Daimler-Chrysler HyTruck
7 |Designline/Capstone LPG Capstone Turbine
8 |Designline/Capstone CNG Capstone Turbine
9 |Designline/Capstone diesel Capstone Turbine
10 |Hino Bus diesel 4 cycle 8
11 |Hino Bus (HIMR) diesel P11C 10.5
12 |Hybrid EB
13 |Hytrax Peugeot XVDITE 1.9

AC
14 |Ilveco Altrobus CNG diesel IDI NA 25 35 synchronous
15 |lveco Altrobus gasoline otto cycle 14 AC
16 |Joint Tatical Electric Vehicle diesel 80
17 |Jupiter Project/DAB CITYBUS gasoline SAAB 2.3-16 74-87 | 55-65
18 |Man L2000 diesel 114
19 |Man M2000 diesel MAN 4.58 115
20 [Mercedes-Benz O 405 GNDE diesel MB OM 477 hLA 220
21 [Mercedes-Benz O 405 NUH diesel MB OM 477 hLA 184
LPG, gasoline
22 |Mitsubishi Canter models 4-cylinder in-line 1.8 26.81 20 AC 30
23 |Mitsubishi MCAT (concept bus) CNG 4-cylinder 1.5 38.874 29
24 |Ponticelli Feres OREOS 55 propane Renault VI 55
25 |Proton Motor/Neoplan PEM FC
gasoline and

26 |Scania S11 Bus diesel versions Volkswagon 2
27 |Scania S11 Bus
28 |Scania S15 Bus 2
29 |[Stockholm THOREB bus SAAB 2.3-17 73.727 55
30 |Tokyo Elec. Power Co LPG Capstone Turbine
31 |Toyota Coaster gasoline 1.3 26.81 20
32 |VITO/Van Hool A308H diesel turbocharged 100 114
33 |Volvo B10L ethanol Gas Turbine 134.05 100
34 |Volvo Environmental Concept Bus ethanol Gas Turbine 110 Volvo 110
35 |Volvo FL6 diesel Volvo D6A210 ABB
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Heavy-Duty Hybrid Vehicle Information

Projects in the US

Batteries/Storage Device

Number of | Total Cap | Total Cap.
Project Make Type Batteries kWh Ah Volts

1 |AF/Navy Hybrid Program/ISE Concorde Lead-acid 48

2 |AF/Navy Hybrid Program/TDM Optima Lead-acid

3 |Allison "EV DRIVE" drivetrain 2 packs 624
4 |APS Conversion - Genesis

5 |APS Conversion - Villager

6 |APS Conversions (many)

7 |APS Trolley Saft Nickel cadmium

8 |APS/Alturdyne Saft NiCd

9 |APS/Calstart Saft Nickel cadmium 58 348
10 |APS/Calstart Lead-acid

11 |APS/Calstart Saft Nickel cadmium

12 |APS/EI Dorado EZ Rider 300

13 |AVS/Allison/DARPA

14 |AVS/Arizona Chloride lead-acid, gel

15 |AVS/Arizona

16 |AVS/Capstone Chloride lead-acid, gel

17 |AVS/Capstone Fulmen Lead-acid 60 192 312
18 |AVS/PEI/UQM

19 |AVS/PEI/UQM

20 |AVS/PEI/UQM

21 |AVS/Solectria

22 |Blue Bird/H-Power
23 |Blue Bird/Solectria

CRETC (Cedar Rapids Electric Transit

24 |Consortium) GNB lead-acid, gel 112
25 |CTC/US Army Electrosourse lead-acid
26 |DOE Heavy Hybrid Project TBD TBD TBD TBD TBD
27 |El Dorado Lead-acid
28 |Electric Fuel Corp/NovaBUS Nickle-cadmium 21
29 |Electric Vehicles Intl. (EVI) 22B Flooded lead-acid

30 |Eletricore/GM-Allison/Delphi

31 |Flexible "super-capacitor”

32 |Gillig Phantom Horizon Sealed lead-acid 30

33 |Gillig/Enova yes

34 |GM Allison/Gillig Maxwell Ultracaps

35 |GM-Allison/NovaBUS Retrofit Kit

36 |GMC

37 |GPX 4080 Lead-acid

38 |Hawaii Program (HEVDP)/Calstart Nickle-cadmium

39 |ISE Research Sealed lead-acid (Li & NiMH avail.) 48
40 |ISE Research Military Tractor
41 |ISE Research/Calstart Kenworth T800 Sealed lead-acid (Li & NiMH avail.)
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Heavy-Duty Hybrid Vehicle Information

Projects in the US

Batteries/Storage Device

Number of | Total Cap | Total Cap.
Project Make Type Batteries kWh Ah Volts
42 |ISE Research/El Dorado
43 |ISE Research/El Dorado RE-29-E Sealed lead-acid 48
44 |ISE Research/New Flyer Sealed lead-acid (Li & NiMH avail.) 48
GNB
45 |ISE Research/Peterbilt Champion sealed lead-acid
46 |NABI
47 |NASA Lewis Ultracapacitors 30 1.5MJ PROOV eac
48 |NAVC
49 |Navistar MD Truck Sealed lead-acid 46 (12V) 552
50 [New Flyer/Allison lead-acid, gel 52 28
51 [Nova BUS RTS, DUETS Program PbA
52 [Nova Bus/BAE
53 |Nova Bus/ISE Research
54 |NovaBus
55 |Orion
Electrosource
56 |Orion IV Hybrid Bus VRLA Lead-acid
57 |Orion VII/BAE Hawker PbA 46 552
58 |Orion/BAE
59 |Orion/BAE
60 |Orion/Lockheed Martin Electrosourse| lead-acid, gel
61 |Solectria/New Flyer Lead-acid 52 30
62 |TDM/UQM/Siemens
63 |TPI Composites/Solectria 30
64 |Transportation Techniques (Transteq) Lead-acid 28
65 |Unique Mobility 180
66 |Unique Mobility/John Deere
67 |United Defense Electrosourse| lead-acid 88
68 |Volvo Trucks/US Army lead-acid
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Heavy-Duty Hybrid Vehicle Information

Europe, Asia, and others

Batteries/Storage Device

Number of | Total Cap | Total Cap.
Project Make Type Batteries kWh Ah Volts
1 |APS Conversion- Dina Camiones
2 |Asia Motor Company (Korea)
3 |Asia-Japan,Tokyo and/or Osaka
4 |China NiMH 50
5 |Daimler-Benz AG - MB Truck 38.4 160 240
6 |Daimler-Chrysler HyTruck
7 |Designline/Capstone solid gel, water cooled
8 |Designline/Capstone solid gel, water cooled
9 |Designline/Capstone solid gel, water cooled
10 |Hino Bus ER65H lead-acid 25
11 |Hino Bus (HIMR)
12 |Hybrid EB
13 |Hytrax
14 |lveco Altrobus Fiamm lead-acid 300 60 100 600
15 |lveco Altrobus Fiamm Lead-acid 96 19.2 100 192
16 |Joint Tatical Electric Vehicle lead-acid 360
17 |Jupiter Project/DAB CITYBUS Saft STH800 Nickel-Cadmium
18 [Man L2000 Saft Nickel-Cadmium 40 modules 24 100 240
19 [Man M2000 Nickel-Cadmium 64 800 80
20 [Mercedes-Benz O 405 GNDE
21 |Mercedes-Benz O 405 NUH 4 560
22 [Mitsubishi Canter lead-acid 24 18.7 65 288
23 [Mitsubishi MCAT (concept bus) Nissan-Sony lithiun-ion 35
24 |Ponticelli Feres OREOS 55 Saft Nickel-Cadmium
25 |Proton Motor/Neoplan
26 |Scania S11 Bus Lead-acid
27 |Scania S11 Bus SEPA
28 |Scania S15 Bus Nickel-Cadmium
29 |[Stockholm THOREB bus Saft STH801 Nickel-Cadmium 270 cells 80
30 [Tokyo Elec. Power Co yes
31 |Toyota Coaster sealed lead-acid 24 (12v)
32 |VITO/Van Hool A308H lead-acid gel 48
33 [Volvo B10L lead-acid 57
34 |Volvo Environmental Concept Bus Varta Nickel-Metal Hydride 45 180 250
35 |Volvo FL6 Nickel-Cadmium 43
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Heavy-Duty Hybrid Vehicle Information

Projects in the US

Project

Motor

# of
Motors

Make

Type

Total
Power (kW)

AF/Navy Hybrid Program/ISE

Seimens

100

AF/Navy Hybrid Program/TDM

Seimens

AC Induction

Allison "EV DRIVE" drivetrain

APS Conversion - Genesis

APS Conversion - Villager

AC

APS Conversions (many)

APS Trolley

Nelco

DC

84

o|N|o|lalh]|lwIN| -

APS/Alturdyne

APS/Calstart

Rexroth Indramat

134.28

10

APS/Calstart

Indramat

AC

11

APS/Calstart

Rexroth/Indramat

AC induction

12

APS/El Dorado EZ Rider 300

13

AVS/Allison/DARPA

14

AVS/Arizona

Solectria

AC

15

AVS/Arizona

16

AVS/Capstone

Solectria

AC

17

AVS/Capstone

Soletria

AC

140

18

AVS/PEI/UQM

19

AVS/PEI/UQM

20

AVS/PEI/UQM

21

AVS/Solectria

22

Blue Bird/H-Power

23

Blue Bird/Solectria

24

CRETC (Cedar Rapids Electric Transit
Consortium)

Northrop Grummand

25

CTC/US Army

Unique Mobility

26

DOE Heavy Hybrid Project

TBD

TBD

TBD

TBD

27

El Dorado

28

Electric Fuel Corp/NovaBUS

General Electric

29

Electric Vehicles Intl. (EVI) 22B

30

Eletricore/ GM-Allison/Delphi

31

Flexible

32

Gillig Phantom

Siemens

33

Gillig/Enova

AC induction

240

34

GM Allison/Gillig

35

GM-Allison/NovaBUS Retrofit Kit

36

GMC

37

GPX 4080

320 V

402

38

Hawaii Program (HEVDP)/Calstart

Kaman PA44

39

ISE Research

ThunderVolt

continuous AC induction

288

40

ISE Research Military Tractor

41

ISE Research/Calstart Kenworth T800

AC induction

400
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Heavy-Duty Hybrid Vehicle Information

Projects in the US

Motor
# of Total
Project Motors Make Type Power (kW)
42 |ISE Research/El Dorado
43 |ISE Research/El Dorado RE-29-E 1 Siemens AC induction 140
44 |ISE Research/New Flyer ThunderVolt continuous AC induction 288
45 |ISE Research/Peterbilt UDLP
46 |NABI 2 Solectria traction motors
47 |NASA Lewis 1 3-phase induction 149.2
48 |NAVC
49 |Navistar MD Truck Lockheed AC induction
50 [New Flyer/Allison 2 traction motor AC induction
51 [Nova BUS RTS, DUETS Program 1 Lockheed AC induction
52 |Nova Bus/BAE
53 |Nova Bus/ISE Research
54 |NovaBus Lockheed
55 |Orion
56 |Orion IV Hybrid Bus Lockheed AC induction 179
57 |Orion VII/BAE 1 Lockheed 275 hp
58 |Orion/BAE
59 |Orion/BAE
60 |Orion/Lockheed Martin DDC Navistar 30
61 |Solectria/New Flyer Solectria 240
62 |TDM/UQM/Siemens
63 |TPI Composites/Solectria 2 Solectria
64 |Transportation Techniques (Transteq) 2 400
65 |Unique Mobility 2 Unique Mobility
66 |Unique Mobility/John Deere Unique Mobility
67 |United Defense United Defense high-speed induction
68 [Volvo Trucks/US Army 2 AC
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Heavy-Duty Hybrid Vehicle Information

Europe, Asia, and others

Motor
# of Total
Project Motors Make Type Power (kW)

1 |APS Conversion- Dina Camiones AC
2 |Asia Motor Company (Korea)
3 |Asia-Japan,Tokyo and/or Osaka
4 |China
5 |Daimler-Benz AG - MB Truck
6 |Daimler-Chrysler HyTruck
7 |Designline/Capstone
8 |Designline/Capstone
9 |Designline/Capstone
10 |Hino Bus 1 Three-phase AC 22
11 |Hino Bus (HIMR)
12 |Hybrid EB
13 |Hytrax
14 |lveco Altrobus Ansaldo AC asynchronous 164
15 |lveco Altrobus 310-22 DC 33
16 |Joint Tatical Electric Vehicle 2 GM AC induction 102
17 |Jupiter Project/DAB CITYBUS
18 |Man L2000 Siemens asynchronous 3 ph. 57
19 |Man M2000 30
20 [Mercedes-Benz O 405 GNDE 4 ZF 50 (each?)
21 |Mercedes-Benz O 405 NUH 2 ZF 75
22 [Mitsubishi Canter 2 AC induction 100
23 |Mitsubishi MCAT (concept bus) 3 AC induction
24 |Ponticelli Feres OREOS 55 1 90
25 |Proton Motor/Neoplan
26 |Scania S11 Bus 220
27 |Scania S11 Bus
28 |Scania S15 Bus
29 |Stockholm THOREB bus asynchronous 52
30 [Tokyo Elec. Power Co
31 |Toyota Coaster 2 AC induction 70
32 |VITO/Van Hool A308H AC 53
33 [Volvo B10L asynchronous 130
34 |Volvo Environmental Concept Bus 142
35 |Volvo FL6 2 ABB Hybrid Sys. DC
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Heavy-Duty Hybrid Vehicle Information

Projects in the US

Project Info Source Notes

1 |AF/Navy Hybrid Program/ISE Entwistle MB-4 tractor

2 |AF/Navy Hybrid Program/TDM Ford Econoline E-350 Chassis

3 |Allison "EV DRIVE" drivetrain SAE 1999 Hybrid Toptec

4 |APS Conversion - Genesis scheduled for Altoona testing

5 |APS Conversion - Villager

6 |APS Conversions (many)

7 |APS Trolley Delivered October 1994

8 |APS/Alturdyne
Testing began at AC transit in Jan 1998, Batteries

9 |APS/Calstart www.energy-futures.com, www.bpnews.com weigh 3000 Ib.

10 |APS/Calstart www.energy-futures.com

11 |APS/Calstart www.energy-futures.com

12 |APS/EI Dorado EZ Rider 300
emissions testing presented at 15th Intl Electic

13 |AVS/Allison/DARPA www.energy-futures.com Vehicle Symposium

14 |AVS/Arizona

15 |AVS/Arizona

16 |AVS/Capstone
AVS has built 5 hybrids, was designed as pure
electric, turbine is a range extender. Range: 41 mi

17 |AVS/Capstone SAE Hybrid Forum, 5/98 battery only, 100+ mi with turbine

18 |AVS/PEI/UQM NAVC meeting, Montreal, 10/00

19 |AVS/PEI/UQM NAVC meeting, Montreal, 10/00

20 |AVS/PEI/UQM

21 |AVS/Solectria

22 |Blue Bird/H-Power

23 |Blue Bird/Solectria

CRETC (Cedar Rapids Electric Transit

24 |Consortium)

25 |CTC/US Army

26 |DOE Heavy Hybrid Project

27 |El Dorado www.energy-futures.com

Clean Fuels Report 2/99, www.electric-fuel.com, EV

28 |Electric Fuel Corp/NovaBUS World.com Phase Il uses ultracaps
EVI will release a hybrid version of their EV22 electric

29 |Electric Vehicles Intl. (EVI) 22B www.evi-usa.com, Mass Transit Jan/Feb 98 bus, 4400 Ibs of batteries

30 |Eletricore/GM-Allison/Delphi www.energy-futures.com

31 |Flexible www.energy-futures.com

32 |Gillig Phantom Metro Magazine 5/98, www.calstart.org

33 |Gillig/Enova Enovasystems.com

34 |GM Allison/Gillig Hybrid Vehicles Feb 01

35 |GM-Allison/NovaBUS Retrofit Kit

36 |GMC
Ground-up design by Russell Shreve, 8000 Ibs of
batteries, Will demo first bus at EVS 17 in Montreal in|

37 |GPX 4080 www.evworld.com 2000

38 |Hawaii Program (HEVDP)/Calstart www.calstart.org Built by Kaman Electromagnetics Corporation

39 |ISE Research ISE Research web pages

40 |ISE Research Military Tractor SAE 1999 Hybrid Toptec Entered service May 1999

Calstart presentation, www.calstart.org, "ThunderVolt 801H" powertrain, Prototype to be
41 |ISE Research/Calstart Kenworth T800 www.isecorp.com delivered to Kenworth for testing at end of 1998
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Projects in the US

Heavy-Duty Hybrid Vehicle Information

Project Info Source Notes
42 |ISE Research/El Dorado
"ThunderVolt TB30H" powertrain, Entered service
Hybrid Electric Vehicle Bulletin, 2/3/99, March 1999, will be upgraded to Capstone Turbine in
43 |ISE Research/El Dorado RE-29-E www.isecorp.com late 1999
Hybrid Electric Vehicle Bulletin, 2/3/98,
44 |ISE Research/New Flyer www.calstart.org Will enter service in April 2000
45 |ISE Research/Peterbilt
46 |NABI transit-center.com composit shell - one piece
47 |NASA Lewis FlIxible bus chassis
48 |NAVC
49 |Navistar MD Truck various articles in industry news 800 Ib of batteries
website, OCTA presentation Kevin Nguyen 1/11/01, |designed for different APUs, Ev only mode,
50 [New Flyer/Allison Allison PR particulate filter

DUETS program brochure; www.novabuses.com,

51 [Nova BUS RTS, DUETS Program Hybrid Vehicles Apr 01 catalyzed PM filter
52 |Nova Bus/BAE
53 |Nova Bus/ISE Research
54 |NovaBus Lockheed Martin news web page
55 |Orion
56 |Orion IV Hybrid Bus SAE Hybrid Forum, 5/98, articles Cost=$550k, Development cost = $23.8 million,
57 |Orion VII/BAE Hybrid Vehicles Feb 01
58 |Orion/BAE
59 |Orion/BAE
60 |Orion/Lockheed Martin
www.evaa.org, www.solectria.com, Calstart Batteries mounted on roof, uses bus structure
61 |Solectria/New Flyer presentation designed for roof-mounted CNG tanks
62 |TDM/UQM/Siemens NAVC meeting, Montreal, 10/00
Prototype was unveiled on Feb 1 1999, Have signed
agreement with NABI for body, prototype cost $1
63 |TPI Composites/Solectria www.navc.org, New York Times 2/8/99 million
Electric Vehicle News Spring 1999, Clean Fuels
64 |Transportation Techniques (Transteq) Report, 2/99
65 |Unique Mobility www.ugm.com
are looking into a version with Deere's 4-cylinder
66 |Unique Mobility/John Deere www.ugm.com, conversation with Deere engine.
67 |United Defense
68 |Volvo Trucks/US Army predict ready for production w/in 7 yrs.
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Europe, Asia, and others

Heavy-Duty Hybrid Vehicle Information

Project Info Source Notes
1 |APS Conversion- Dina Camiones Models 433,555, and 634
2 |Asia Motor Company (Korea) www.atip.or.jp
3 |Asia-Japan,Tokyo and/or Osaka
4 |China Hybrid Vehicles dec/00
5 |Daimler-Benz AG - MB Truck SAE Hybrid Forum, 5/98 Vario 814 Truck
6 |Daimler-Chrysler HyTruck Dspace News, summer 1999
7 |Designline/Capstone designline.co.nz, Fleets & Fuels Feb 12, '01
8 |Designline/Capstone designline.co.nz, Fleets & Fuels Feb 12, '01
9 |Designline/Capstone designline.co.nz, Fleets & Fuels Feb 12, '01
10 |Hino Bus Ricardo Report for NREL "HIMR" powertrain
11 |Hino Bus (HIMR) Energy Futures, Hybrid Vehicles Vol 2 Issue 2 (4/00)
12 |Hybrid EB Hybrid Vehicle Bulletin, July 27, 1999
13 |Hytrax Ricardo Report for NREL
14 |lveco Altrobus
15 |lveco Altrobus
16 |Joint Tatical Electric Vehicle
17 |Jupiter Project/DAB CITYBUS www.euroweb.net/jupiter/citybus.htm
18 [Man L2000 Ricardo Report for NREL, www.saft.alcatel.com
19 |Man M2000 Ricardo Report for NREL, Clean Fuels Report 11/98
20 |Mercedes-Benz O 405 GNDE www.mercedes-benz.com
21 |Mercedes-Benz O 405 NUH www.mercedes-benz.com
22 |Mitsubishi Canter Ricardo Report for NREL
23 [Mitsubishi MCAT (concept bus) Ricardo Report for NREL
24 |Ponticelli Feres OREOS 55 Metro Magazine, Nov/Dec 1998
25 |Proton Motor/Neoplan
26 |Scania S11 Bus Lars Overgaard 3 buses, Use 2 GM EV1 drivetrains
27 |Scania S11 Bus Lars Overgaard 1 bus
28 |Scania S15 Bus Lars Overgaard 11 Buses running since 1985 (early prototypes)
29 |Stockholm THOREB bus www.saft.alcatel.com/ev
NOx 25% less, CO 1/2, Designline Limited of New
30 [Tokyo Elec. Power Co Hybrid Vehicles dec/00 Zealand bus man.
31 |Toyota Coaster Ricardo Report for NREL, www.toyota.co.jp
32 |VITO/Van Hool A308H
33 |Volvo B10L Ricardo Report for NREL, www.bus.volvo.se
34 |Volvo Environmental Concept Bus
35 |Volvo FL6 Ricardo Report for NREL ‘Two prototypes have been built.
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